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II. Synthesis of substrates
Fig. S1
Structure of compounds used in this study.
II.1. Synthesis of amine (±)-7b
Amine (±)-7b was not commercially available, for that reason, this compound was prepared according to the literature.
(±)-1-Phenylpropan-2-amine [(±)-7b].
To a solution of benzyl methyl ketone (7.99 mmol, 1.052 mL) in deoxygenated methanol (21.04 mL), water (2.42 mL) and ammonium formate (0.07 mol) were added. After complete dissolution, Pd/C (10% w w -1 , 0.30 mmol, 320 mg) was added and the mixture stirred at room temperature until disappearance of the ketone. Then, the catalyst was filtered on Celite and washed with methanol. The solvent was removed and the residue was purified by column chromatography on silica gel using 0-10% NH 4 OH/methanol as eluent to afford the S4 final amine as colorless oil in 69% yield. 1 The corresponding protected amines 1a, 12a and (±)-trans-13a were synthesized in two steps using a condensation reaction with benzaldehyde followed by a reduction reaction with sodium borohydride as showed in Scheme S1.
Scheme S1 General reaction to obtain N-benzylamines 1a, 12a and (±)-trans-13a.
5-(Benzylamino)pentan-1-ol (1a).
A solution of benzaldehyde (6 mmol, 610.7 µL) and 1b (5 mmol, 515.8 mg) in MeOH (10 mL) was heated under reflux overnight. Then, the reaction mixture was cooled to ambient temperature, and NaBH 4 (9 mmol, 340 mg,)
was added portionwise to the stirred solution over a period of 0.5 h. The reaction was maintained under room temperature conditions for further 24 h, and after that time HCl 6 M was added to the reaction mixture to neutralize the excess of NaBH 4 . The mixture was filtered and MeOH was removed under reduced pressure. The residue was extracted with ethyl acetate (3 x 10 mL) and the extract was concentrated. The residue was purified by flash column chromatography on silica gel (0-20% MeOH/EtOAc) to afford the N-protected amino alcohol 1a as a yellow oil in 46% yield. 1 
II.3. General procedure for the preparation of N-benzylamines 2a-4a, 6a-9a
The corresponding N-protected amines were synthesized using nucleophilic substitution reactions with benzyl bromide as showed below (Scheme S2).
Scheme S2 General alkylation reaction protocol.
To a solution of the corresponding deprotected amine (3 mmol) and triethylamine (3 mmol, 417 µL) in dry acetonitrile (2.5 mL), was added benzyl bromide (3.3 mmol, 392 µL). The reaction mixture was stirred at 70ºC in a sealed tube in a sand bath for 3-5 h until disappearance of the starting material and then cooled to room temperature.
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Acetonitrile was removed under reduced pressure and the crude material was purified by flash chromatography leading to the corresponding benzylated amine.
Characterization data are given below:
The title compound was obtained from (±)-2b
according to the general procedure after 3 h and was isolated after column chromatography on silica gel (50% EtOAc/hexane) as a yellow oil (79% yield 
II.4. General procedure for the preparation of N-benzylamine (±)-trans-5a
(±)-trans-2-(Benzylamino)cyclohexanol [(±)-trans-5a]. The title compound was prepared using a previously described procedure. 9 Cyclohexene oxide (5 mmol) and water (2 mL) were placed in a test tube equipped with a magnetic stirring bar. Then, S10 benzylamine (6 mmol) was added in one portion, and the reaction mixture was vigorously stirred at room temperature for 16 h. The reaction was monitored by TLC.
Then water (2 mL) was added, and the organic layer was separated and dried over 
III.2. Effect of the TEMPO concentration
IV. General procedure for the N-benzyl deprotection reactions using laccase from
Trametes versicolor/TEMPO
In an open-to-air Erlenmeyer flask (10 mL), a solution of the corresponding N-benzyl amines, amino alcohols or amino esters 1a-13a (0.08 mmol, 47 mM) in previously O 2 -saturated Tris.HCl buffer 200 mM pH 5 (1.7 mL), was treated with TEMPO (33% mol, 4.17 mg), and this mixture was stirred until complete solubilization of the reactants.
Then, the laccase was added (5.17 mg, 41 U/mL) and the reaction was stirred overnight in an orbital shaker at 250 rpm at 30ºC. The reaction was monitored by GC until no starting material remained. The reaction media was basified with NaOH 3N or a saturated solution of NaHCO 3 for amino alcohol 1a and amino ester L-8a (to avoid its hydrolysis), and then extracted with CH 2 Cl 2 or EtOAc for L-8a (3 x 5 mL). The combined organic layers were washed with brine and dried over Na 2 SO 4 . For volatile compounds, careful evaporation of the organic solvent was carried out in the rotary evaporator at 10°C.
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V. Procedure for large-scale deprotection reactions
In an open-to-air Erlenmeyer flask (100 mL), protected amine (±)-6a, (±)-7a, or (±)- . For determining the ee from (S)-3b, it was acetylated using a standard procedure and compared to the acetylated racemic compound (Fig. S3) . Spectral data are consistent with the sample obtained from the commercial source. L-8b) . The title compound was obtained after basic extraction using a saturated solution of NaHCO 3 until pH 7 and EtOAc in 99%
conversion after 8 h in enantiopure form (Fig. S4) Spectral data are consistent with the sample obtained from the commercial source.
GC chromatogram for the racemic mixture of (±)-8b.
GC chromatogram for enantioenriched L-8b, 99% ee. for 16 h. The reaction was quenched with saturated NaHCO 3 and 50% Na 2 S 2 O 3 (2 mL) and the mixture was vigorously stirred at room temperature for 5 min. The mixture was extracted with CH 2 Cl 2 (3 x 5 mL). The organic layer was dried over Na 2 SO 4 and evaporated under vacuum. 12 When employing substrate 1a as susbtrate, enamine 1f was obtained in 18% conversion.
The proposed mechanism to explain its formation is showed below (Scheme S3).
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Scheme S3 Proposed mechanism for the formation of enamine 1f. and extracted with CH 2 Cl 2 (2 x 5 mL). The combined organic extracts were dried (Na 2 SO 4 ), filtered and concentrated and the residue was purified by column chromatography on silica gel (85% EtOAc/hexane to 100% EtOAc), obtaining (±)-trans-10a as a yellow oil (80% yield).
VIII. Comparison with other chemical deprotection systems
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IX. Environmental assessment using EATOS
E-factor calculations (Fig. S5) were performed using the EATOS (v. 1.1) software tool, 17 while solvent demand was calculated using Microsoft Excel (determining the solvent use of each protocol to obtain 1 g of (±)-trans-10a). All reactions were treated as proceeding to the corresponding isolated yields, hence all losses in yield are accounted for as 'unknown by-products'. EATOS and Excel files used for these calculations are also available as ESI material. 
